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Abstract 
This work was conducted to study the effect of diets supplemented with different levels of aqueous extract of 
siamweed (Chromolaena odorata) leaf powder on growth performance, feed utilization and some blood 
parameters of African catfish (Clarias gariepinus) fingerlings in 2014 at the Federal University of Technology, 
Nigeria. Fingerlings of about 6.84-6.86 g were fed diets supplemented with four concentrations (0.5, 1.0, 1.5 
and 2.0 g) of C. odorata leaf extract powder for eight weeks. The highest specific growth rate (0.96±1.16 % 
day
–1
) and best food conversion ratio (2.87±0.26) were obtained in fish fed 0.5 g 100 g
−1
 C. odorata leaf extract 
powder diet treatment. There were significant differences in fish carcass protein, lipid or ash content among 
the treatments (p<0.05). No differences occurred in white blood cells among the treatments (p>0.05) but there 
were greater improvement in the white blood cells of fish fed on dietary C. odorata leaf extract powder 
compared to the fish fed the control diet. The results suggest that dietary supplementation with C. odorata 
leaf extract powder improved growth rate, feed utilization, white blood cells and survival of C. gariepinus 
fingerlings. 
Keywords: Herbal additive, Chromolaena odorata, Clarias gariepinus, feed utilization, growth performance, 
haematological change 
 
INTRODUCTION 
The demand for animal protein in Nigeria is expected to 
increase steadily with each increase in human population. 
Aquaculture is one of the most important options in 
animal protein production and requires high quality feeds 
with high protein content as well as some complementary 
additives to keep organisms healthy and favour growth 
(Sayed et al. 2011).  Hence, researchers are continually 
looking for commercial diets that will permit optimal 
growth of fish without health hazards   (Baruah et al. 
2008). One of the best methods to reduce feed cost and 
improve the growth of fish is through the use of plant-
based additives. The primary effects of plant-based 
additives are to improve feed efficiency and / or daily 
gain. The use of these plant based additives allows fish 
farmers to maximum performance through improvement 
in health, gain, and reproduction and feed efficiency. 
Cromolaena odorata (siam weed) is a major perennial 
shrub which belongs to the family Austeracea and grows 
up to 7 m tall (Ekenyem et al. 2010) and has white to 
mauve flowers. In Nigeria, the siam weed is a stubborn 
weed which smoulders crops in the farm. It is plenty in 
supply and cost little or nothing to procure and prepare 
as fish feed additive. The weed is used as herbal medicine 
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(Ling et al. 2005) and produces characteristic smell when 
crushed. C. odorata have a complex mixture of flavonoid 
compounds including aurone, flavones and flavonol (Vital 
2008). The flavonoid compounds possess antibacterial, 
antifungal and antiprotozoal properties (Vital and Rivera 
2009).  
Siamweed extract (SWE) accelerates hemostasis and 
wound healing (Phan et al. 2001). The presence of 
flavonoid an active chemical in C. odorata has been 
confirmed (Vital 2008).This compound is a potent 
antioxidant (Taleb-contini 2006). The African catfish 
Clarias gariepinus is one of the most important cultured 
fish in Nigeria (Adewolu et al. 2008). The objective of this 
study was to investigate the effects of dietary 
concentration of C. odorata leaf extract powder on 
growth, feed utilisation and haematological parameters 
of C. gariepinus fingerlings.  
METHODOLOGY 
Formulation of experimental diets: C. odorata leaves 
were obtained from a market in Akure, Nigeria in 2014. 
The leaves were authenticated in the Crop, Soil and Pest 
Management department, Federal University of 
Technology, Akure, Nigeria. The fresh leaves were air 
dried and milled to a fine powder using Maulinex electric 
blender. 500 g of the powdered leaves were soaked in 1 
litre of distilled water for 48 hours, after which it was 
filtered with a muslin bag. The filtrate was evaporated to 
dryness in water bath to obtain a solid extract. Amounts 
of 0 (control), 0.5, 1.0, 1.5 and 2.0 g C. odorata leaf 
extract powder were taken and mixed with a basal feed 
(40% crude protein), comprising standard amounts of fish 
meal, yellow maize, soy bean meal, blood meal, fish oil, 
vegetable oil, vitamin premix and starch, formulated 
according to Fagbenro and Adebayo (2005). All dietary 
ingredients were milled to a 3 mm particle size. The 
ingredients were thoroughly mixed in a Hobbart A-2007 
pelleting and mixing machine (Hobart Ltd, London, UK) to 
obtain a homogeneous mass and cassava starch was 
added as a binder. The resultant mash was then pressed 
without steam through a mixer with a 0.9 mm die. The 
pellets were dried at ambient temperature (27-30 °C) and 
stored at −20 °C in a refrigerator. The diets were analysed 
for proximate composition, including crude protein, crude 
lipid, crude fibre, ash and moisture (Table 1) as described 
by AOAC (2003). 
Experimental procedure: Fifteen plastic tanks of 52-litre 
capacity, each half-filled with water, were aerated 
continuously using an air compressor. Two hundred and 
twenty five farm-raised C. gariepinus fingerling siblings 
(6.84-6.86 g) were acclimated to laboratory conditions for 
14 days at the department of fisheries and aquaculture 
technology hatchery unit, Federal University of 
Technology, Akure, Ondo state, Nigeria before being 
distributed randomly into the 15 tanks (15 fish tank
–1
) 
representing four dietary treatments (0.5, 1.0, 1.5 and 2.0 
g of C. odorata leaf extract powder) and a control (0 g of 
C. odorata leaf extract powder) designated as (D2, D3, D4, 
D5 and D1). Fish were fed at 5% of their body weight (bw) 
per day in three equal meals, every five hours between 
08:00 and 18:00. All fish were weighed and counted 
fortnightly and feeding rates were adjusted accordingly. 
The experiment lasted for 56 days.  
Table 1: Ingredients (g) and proximate composition (%) of feed 
ingredients 
Ingredients 
Treatments 
D1 D2 D3 D4 D5 
Fishmeal  25     25 25 25 25 
Soybean 
meal 
35     35 35 35 35 
Yellow maize 15     15 15 15 15 
Blood meal                      10      10 10 10 10 
Fish oil   6       6 6 6 6 
Vitamin 
premix  
 3       3 3 3 3 
Binder 
(starch) 
 2        2 2 2 2 
Vegetable oil  4        4 4 4 4 
Siam weed 
extract   
0.00       0.5             1.0 1.5 2.0 
Proximate Composition (%Dm) 
Moisture  7.00±0.16 8.40±0.14 8.20±0.06 6.80±0.17 8.80±0.20 
Ash  10.00±0.19 8.00±0.13 8.00±0.02 8.00±0.03 8.00±0.16 
Fat  18.00±0.06 18.00±0.10 18.00±0.13 18.00±0.13 16.00±0.12 
Crude 
protein 
40.27±0.15 40.15±0.26 40.22±0.36 40.37±0.26 40.18±0.13 
Crude fibre  3.31±0.16 3.47±0.13 3.81±0.17 3.64±0.14 3.53±0.11 
 
Vitamin premix – A Pfizer livestock product containing the following per 
kg of feed: A = 4500 I. U, D = 11252 I.U, E = 71 I.U, K
3 = 
2 mg, B
12 = 
0.015 
mg, panthothenic acid = 5 mg, nicotinic acid = 14 mg, folic acid  = 0.4 
mg, biotin = 0.04 mg, chlorine = 150 mg, cobalt = 0.2 mg, copper = 4.5 
mg, iron = 21 mg, manganese =   20 mg, iodine = 0.6 mg, selenium= 2.2 
mg, zinc = 20 mg, antioxidant = 2 mg. 
At the end of the experimental period the following 
growth and feed utilisation indices were calculated: 
weight gain (WG), specific growth rate (SGR) and food 
conversion ratio (FCR) using the following formulae as 
described by Brown (1957), Winberg (1956), castell and 
Teiws (1980) and Miller and Bender (1955), respectively. 
WG = final average weight (g) − iniPal average weight (g); 
SGR (% d
–1
) = 100 × (ln Wt − ln W0)/t 
Where Wt and W0 represent final and initial body 
weights of fish, respectively, and t represents the 
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duration of the feeding trial; FCR = dry weight of feed (g) / 
wet weight gain by fish (g)  
Water temperature, pH and dissolved oxygen 
concentration were routinely monitored in all tanks. At 
the beginning and end of the feeding trial, pooled 
samples of 15 fingerlings were analysed for carcass 
composition using AOAC (2003) procedures. Twelve fish 
(four fish per replicate) were used for blood analysis and 
5 ml blood samples from each treatment were collected 
by cardiac puncture using 5 ml disposable syringes, into 
treated Bijou bottles. The blood was stored at −40 °C 
prior to analysis. The blood analysis followed the methods 
described by Svobodova et al. (1991). 
Statistical analysis: Analysis of variance (ANOVA) was 
used at 95% significance level to test for significant 
differences between the various treatment means 
obtained for the growth, feed utilisation, carcass 
composition and haematological parameters. Tukey’s 
multiple range tests was used to determine which pairs of 
the treatment means differed significantly. 
RESULTS 
This study revealed a higher feed intake per fish in diets 
fed dietary siam weed leaf extract powder than in the 
control diet. This implies that feed intake may not be 
negatively affected at these inclusion levels. Mean water 
quality parameters during the experiment were: dissolved 
oxygen 6.5±0.15 mgl
–1
, pH 8.0±0.22 and temperature 
24.5±1.05 °C. There were improvements in the growth 
responses of fish fed on C. odorata leaf extract powder. 
The fastest growth responses were obtained in the fish 
fed on diet D2 (0.5 g of C. odorata leaf extract powder) 
while the slowest growth was obtained in the fish fed the 
control diet D1 (Table 2). However, there were no 
significant differences in growth performance across the 
different C. odorata leaf extract powder concentrations. 
There were greater improvements in the feed conversion 
ratio (FCR) of fish fed on C. odorata leaf extract powder 
than the control fish. The average FCRs were 2.87, 3.29, 
3.15 and 2.99 for diets D2, D3, D4 and D5 respectively. 
The SGR was 0.96, 0.89, 0.92 and 0.95 for the fish fed 
diets D2, D3, D4 and D5 respectively.  
Fish fed on C. odorata leaf extract powder had a 
significantly (p<0.05) higher protein content than fish fed 
the control diet. The body composition values are given in 
Table 3. The haematological parameters of C. gariepinus 
(Table 4) showed no significant differences (p≥0.05) in red 
blood cell, white blood cell or pack cell volume in all the 
treatments. However, there were improvements in the 
white blood cell count of fish fed dietary C. odorata leaf 
extract powder. 
Table 2: Mean growth performance and feed utilisation C. 
gariepinus fingerlings fed experimental diets for 56 days 
Parameters D1 D2 D3 D4 D5 
Initial 
average 
weight (g) 
6.84(0.0)ᵃ    6.84(0.01)ᵃ 6.85(0.01)ᵃ 6.85(0.01)ᵃ 6.86(0.01)ᵃ 
Final average 
weight (g) 
21.46(0.16)ᵃ 
    
24.05(0.19)ᵇ 22.10(0.26)ᵃ 22.63(0.26)ᵃ 23.42(0.14)ᵇ 
Final average 
weight gain 
(g) 
14.62(0.06)ᵃ  17.21(0.17)ᵇ 15.25(0.18)ᵇ 15.78(0.15)ᵇ 16.56(0.19)ᵇ 
SGR  
(% day
-1
) 
0.87(0.17)ᵃ  0.96(1.16)ᵃ 0.89(0.07)ᵃ 0.92(1.16)ᵇ 0.95(0.19)ᵃ 
FCR 3.35(0.16)ᵃ 2.87(0.26)ᵃ 3.29(0.13)ᵃ 3.29(0.13)ᵃ 2.99 (0.19)ᵇ 
Feed intake 
(g day
-1
) 
48.99(0.16)ᵃ 49.31(0.17)ᵃ 50.25(0.26)ᵃ 49.71(0.26)ᵃ 49.56(0.17)ᵃ 
Survival (%) 86.66 100 93.33 93.33 100 
Values in parentheses are standard errors of means. Means in a given 
column with the same superscript letter were not significantly different 
at p<0.05. SGR = specific growth rate, FCR = feed conversion ratio 
Table 3: Chemical composition of whole body of Clarias 
gariepinus fingerlings fed experimental diets (dry basis) 
Composition D1 D2 D3 D4 D5 
Moisture 75.73±0.14ᵃ 74.50±0.16ᵃ 74.88±0.17ᵃ 74.64±0.16ᵃ 75.47±0.14ᵃ 
Crude 
protein 
14.22±0.16ᵃ 16.30±0.18ᵇ 14.10±0.19ᵇ 15.13±0.19ᵇ 14.60±0.20ᵇ 
Crude lipid 5.63±0.07ᵃ 4.20±0.06ᵃ 5.03±0.03ᵃ 5.23±0.04ᵃ 3.73±0.18ᵇ 
Ash 4.43±0.04ᵇ 4.60±0.09ᵇ 6.02±0.08ᵇ 5.00±0.05ᵇ 4.39±0.01ᵃ 
Means in a given column with the same superscript letter were not significantly 
different at p<0.05. Values in parentheses are standard errors of means 
Table 4: Some haematological characteristics of Clarias 
gariepinus fingerlings fed experimental diets for 56 days 
Composition D1 D2 D3 D4 D5 
PCV (%) 36.67±0.17ᵃ30.00±1.16ᵃ 35.00±2.16ᵃ 37.67±0.18ᵃ 43.33±0.17ᵇ
Hb  
(g 100 ml
-1
) 
12.23±0.16ᵃ10.06±0.15ᵇ 11.70±2.16ᵇ 12.60±0.26ᵇ 14.47±0.18ᵇ
RBC  
(×10
6
µl
-1
) 
4.07±0.13ᵃ 3.35±1.16ᵃ 3.87±3.16ᵃ 4.15±0.19ᵃ 4.73±2.16ᵃ 
WBC  
(×10
6
µl
-1
) 
4900±0.01
b
 6733.33±0.06ᵇ
 
6100.00±0.02
b
5633.33±0.06ᵇ     5533±0.05
b
 
 
DISCUSSION 
Water quality parameters were not significantly different 
between treatments and were within the recommended 
ranges for the culture of C. gariepinus (Viveen et al. 
1986). The results suggest that dietary C. odorata leaf 
extract powder at all concentrations promoted the 
growth of C. gariepinus fingerlings. This is a first report 
regarding the potential of C. odorata leaf extract powder 
as a growth-promoting agent in C. gariepinus. These 
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results showed that C. odorata leaf extract powder 
treatment enhances nutrient utilisation, which is 
reflected in improved weight gain, FCR and SGR. 
Generally, better feed conversion ratio values were 
obtained in all treatments, but the poorest occurred in D1 
(Table 2). Although better FCR values were obtained in 
the C. odorata leaf extract powder dietary treatments 
compared to the control, differences among the 
treatment means were not significant (p>0.05). Garcinia 
kola seed extract in diets also promoted growth and feed 
conversion efficiency in C. gariepinus broodstock (Dada 
and Ikuerowo 2009). Similar results were reported by 
Turan and Akyurt (2005) who used the extract of medical 
herb red clover Trifolium pratense as a growth-promoting 
agent for catfish Clarias gariepinus. Immanuel et al. 
(2009) also reported that tilapia O. mossambicus 
fingerlings fed on diets supplemented by medicinal plants 
extracts exhibited faster growth than those fed with the 
control diet. Haniffa and margaret (2014) also reported 
that striped snakehead fingerlings fed on diets 
supplemented by medicinal plants exhibited faster 
growth than those fed with the control diet. Similar 
results were reported for using medicinal plants extracts 
as growth-promoting agents for red sea bream Pagrus 
major (JI et al. 2007), African catfish C. gariepinus 
(Soosean et al. 2010), carp Cyprinus carpio (Pakravan et 
al. 2011), black tiger shrimp larvae (Sankar et al. 2011) 
and narrow-clawed crayfish Astacus leptodactylus 
juveniles (Turan et al. 2012).  
Kim et al. (1998) suggested that unknown factors in 
various medicinal herbs led to favourable results in fish 
growth trials. The present findings may indicate that the 
presence of flavonoids in C. odorata leaf stimulate growth 
in fish. Therefore, the C. odorata leaf extract powder that 
promotes growth performance in the African catfish 
should be tested for its efficacy to induce efficient and 
economical propagation in other fish. The best feed 
utilisation values observed with diets supplemented with 
C. odorata leaf extract powder suggested that the 
addition of C. odorata leaf extract powder improved feed 
utilisation.  
The body composition values obtained in this study were 
similar to those reported by Immanuel et al. (2009), 
Soosean et al. 2010) and Haniffa and margaret (2014). 
White blood cell counts were higher (p < 0.05) in fish fed 
diets including 0.5, 1.0, 1.5 and 2.0 g of C. odorata leaf 
extract powder. The haematological values obtained in 
the present study are similar to those obtained by Dada 
and Oviawe (2011) who used G. kola as a growth-
promoting agent in C. gariepinus fingerlings. Differences 
in blood parameters of fish in this study could therefore 
be ascribed to differences in the dietary inclusions of C. 
odorata leaf extract powder in the diets. 
CONCLUSION 
Dietary C. odorata leaf extract powder at 0.5-2.0 g diet, 
which enhances growth performance and feed utilisation 
of cultured C. gariepinus, is a useful and reliable method 
for propagating juvenile production and rearing strategy. 
This study established the efficacy of C. odorata leaf 
extract powder at 0.5-2.0 g 100g
−1
 diet as a growth 
promoter in African sharp tooth catfish, C. gariepinus 
fingerlings and should be encouraged, as it will minimise 
the dependence on synthetic growth promoters. Future 
research should focus on the improvement of rearing 
technologies for different species of fish reared using C. 
odorata leaf extract powder as a feed supplement. Beside 
that another research is needed to know the effect of C. 
odorata leaf feed fish on human health hazard. 
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